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Figure 2.1 SPMT projections of rCBF increases related to left hand movement compared to the control 
condition of only listening to auditory cues. (a) Study 1 was performed immediately following release 
from the Kleinert splint, study 2 was 6–8 weeks later. The orthogonal projection diagrams show all 
clusters with statistically significant increase at p < 0.05 (FDR corrected for the whole brain volume). In 
addition, the activation around the cingulate sulcus in study 1 (region 2) is merged with a parasagittal 
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section of the stereotaxically normalised mean rCBF image of all 72 scans (four subjects, 18 scans 
each). The solid cross indicates the horizontal and the vertical traversing the anterior commissure. In 
study 2, the activations in putamen (region 3) and posterior insula (4) are additionally merged with a 
transversal section of the mean rCBF image. (b) Contrast of parameter estimates: the condition effects 
(control c1 and movement M1 in study 1; control c2 and movement M2 in study 2) are plotted for the 
seven regions indicated in the projection diagrams: 1 = right parietal cortex, 2 = right cingulate, 3 = right 
putamen, 4 = right posterior insula, 5 = right lateral fissure, 6 = right sensorimotor cortex, 7 = left 






Figure 3.1 Increased brain activations that resulted form the comparison of movement with rest. Group 
analysis of the 10 subjects that made either left- or right hand flexion movements after splint removal. All 
clusters P < 0.001 (uncorrected) with extend above 8 voxels are shown in the presented transverse 
slices. Z-plane indicates the distance of the plane (in mm) relative to the horizontal crossing the anterior- 
and posterior commissures (AC-PC plane). The clusters of activation are merged to a standard 
anatomical T1 MR-image with dimensions of the Montreal Neurological Institute (MNI). 
R = right side of the brain, 1= sensorimotor cortex, 2 = posterior parietal cortex, 3 = supplementary 






Figure 3.2 Increased brain activations that resulted form the comparison of movement with rest.  Group 
analysis on 10 subjects, similar to figure 3.1, except that imaging data of right hand movement were 
mirrored here. This implies that all activations are related to ‘virtual’ left hand finger flexion. See also 





Figure 4.3 Distribution of activation related to left-hand movement, i.e. both finger flexion and extension, 
contrasted to rest. The activations were rendered onto the lateral (left) and medial (right) surfaces of a 
standard T1-weighted MR volume-image of the right hemisphere. Results were obtained from a group of 
12 subjects. Because the results were very robust, the threshold for the illustration was set at p < 0.01, 
with family-wise error correction for whole brain volume. Spatial smoothing filter was 10 mm.  In Table 





Figure 4.4 Distribution of the three significant clusters of activation related to left-hand finger flexion, 
contrasted with extension (group analysis, p < 0.05, cluster-level, corrected for whole brain volume). 
Activation is rendered on transversal MR sections of the standard template brain. Spatial smoothing 
filter was 10 mm. 
The left section (14 mm above AC-PC plane) shows the bilateral insular activation and the right image 
(56 mm above AC-PC plane) shows activation in the ipsilateral parietal cortex. Coordinates and Z-
scores are reported in Table 4.2.  






Figure 4.6 Activation in the contralateral motor cortex, shown in similar transversal planes (4 mm 
smoothing). When contrasted to rest, the activations related to left-hand flexion (a) and extension (c) 
show much overlap in the sensorimotor cortex, although the flexion-related activation extends more 
superficially along the central sulcus (p < 0.05, cluster-level corrected). In addition, similar activation of 
the Supplementary Motor Area is seen as a result of these two contrasts.The contrast between flexion 
and extension is enhanced by contrasting them to each other. The representation of finger flexion 
contrasted to extension (b) is lateral along the central sulcus (p < 0.05, cluster-level corrected), and 
extension versus flexion (d) is located medially (p < 0.05, voxel-level, uncorrected).  




Figure 5.1 Screenshot of the programme. At this moment the right hand is being tested and a response 





Figure 6.1 Average deviation (in millimeters) of healthy subjects during drawing of 
triangles for 30.00 seconds plotted against number of triangles drawn in that period (a = 
dominant hand, b = non-dominant hand). Each colored square represents a 
measurement of one subject. Each line shows the linear correlation between deviation 




Figure 6.2 Correlation between the deviation (in millimeters) during drawing and the 
number of triangles drawn in 30.00 seconds of the dominant (dark/red) and non-dominant 
hand (light/green).  




Figure 6.3 Four samples of 30.00 seconds of triangle drawing by different healthy subjects. The white 
triangle is the target that had to be traced. It is difficult to draw final conclusions regarding the skills 
based on the quality of the drawn triangles only. While the top left sample seems more inaccurate than 
the top right one, it is also much faster (more triangles drawn). The standardized deviation was 
calculated with the formula presented above and resulted in identical scores shown in the right bottom 
of each drawing. The bottom left sample scores 0.09 cm and the bottom right 0.23 cm deviation. 
 
